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INTRODUCTION

Aircraft mishap investigation can be extremely difficult, time
consuming, stressful, but also rewarding when we recognize that the
contributions we make will improve aviation safety. A thorough
mishap investigation is absolutely necessary to determine the
cascading events causal to a mishap and recommending corrective
actions to prevent recurrence. This edition of the Pocket Reference
introduces a new tool in accident investigation, the Human Factors
Analysis and Classification System (HFACS). HFACS provides the
accident investigator with a proven template that aids in organizing
the investigation while providing a detailed analysis of human error
for post-hoc mishap data analysis, revealing previously unidentified
trends and hazards.

Historical data has shown that human error, by itself or in
combination with other factors, is present in about 80% of aircraft
mishaps, and is therefore the single greatest aviation hazard. As a
member of an Aircraft Mishap Board (AMB), the Flight Surgeon is
responsible for doing an exhaustive investigation in an area most
likely to yield results: the medical and human-factors portion. Past
investigations have shown that human factors are not limited to just
pilot error. Human factors extend to aircraft maintainers, air-traffic
controllers, the Squadron chain of command, Airwing, TYCOM, and
can continue to CNO. The role of an investigating Flight Surgeon is
not limited solely to an in-depth analysis of the individuals directly
involved in the mishap, it must include all of the individuals and
events that, through careful analysis, reveal the entire mishap chain.

How the Flight Surgeon meets the duties and responsibilities of a
mishap investigation will affect his appraisal by his peers and seniors
in the Navy as an officer, a Flight Surgeon, and a physician, perhaps
to a larger extent than anything else he may do while on active duty.
During an investigation, he should demonstrate the same respect for
objectivity and confidentiality that is expected of the Flight Surgeon
in his role as a personal physician. If, by his efforts as a physician
and mishap investigator, a Flight Surgeon prevents one aviation
mishap in a 20-year Naval career, he will have saved the Navy more
than his entire career pay. While a Flight Surgeon may never have
absolute proof that he prevented a mishap, he must always do his best
to prevent damage, injury, or death.

Developing and maintaining sharp mishap-investigation skills is
difficult, since most Flight Surgeons investigate mishaps infrequently.
Consequently, it is easy to commit errors due to lack of experience
and the rapid pace of the mishap investigation. And, as most mishaps
occur at inconvenient times, to say the least, preparedness is
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paramount. This reference was compiled to help the Flight Surgeon
avoid some of the common pitfalls encountered in these infrequently,
but chaotic situations.

The Flight Surgeon is both the Human Factors and Medical expert
for the AMB. It is incumbent on the Flight Surgeon to prepare for
this role and be able to provide on scene guidance to protect the team
from biological, chemical, physical and environmental hazards. We
have included a number of sections discussing biological and material
hazards encountered during an investigation. Some hazards are not
covered in this text. We advise that you work with your local
fire/rescue teams and industrial hygiene professionals to better
identify and prepare for the specific/unique hazards that your
squadron’s aircraft will present at the mishap site.

This reference is an adjunct to formal instructions that govern
mishap investigation and is not meant to supplant the other references
that address aeromedical aspects of mishap investigation. Use this
guide as a ready reference in the field to make sure that your data
retrieval is complete and that you preserve perishable evidence. It
also may serve as a source for obtaining additional assistance.
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BACKGROUND INFORMATION AND
DEFINITIONS

This section will provide the investigator with background
information concerning duties and responsibilities of members of the
medical department followed by basic definitions and information
concerning the Naval Aviation Safety Program.

The goal of all Aviation Safety programs is to identify report then
implement plans to eliminate hazards. This section defines the term
hazard and provides guidance to Flight Surgeon for reporting hazards
that fall into the aeromedical realm.

OPNAVINST 3750.6R Instructions to the Medical Department

1. According to OPNAVINST 3750.6R, the Chief, Bureau of

Medicine and Surgery (BUMED) shall:

a. Advise and assist in support of medical investigations into
naval aviation mishaps.

b. Provide pathology services to process tissue from aviation
mishaps as directed by this instruction, and BUMEDINST
6510.2F.

c. Train Flight Surgeons thoroughly in medical pre-mishap
planning, medical investigation of aviation mishaps, and
their role as members of Aviation Mishap Boards (AMBs).

d. Provide all aircrew with timely and complete medical
services from properly trained and designated Flight
Surgeons.

2. Commanding Officers, Naval Medical Facilities shall:

a. Train their staff members in the general medical and
administrative requirements of this instruction.

b. Prepare and keep current a pre-mishap plan, and have ready
both personnel and material to support the Naval Aviation
Safety Program.

c. Train Flight Surgeons and prepare them fully for assignment
to an AMB.

d. Provide a Flight Surgeon for appointment as an AMB
member. If local medical facilities cannot provide, the
controlling custodian will.

e. Provide facilities, material and personnel support for the
immediate treatment and subsequent acromedical evaluation
of individuals from any branch of the Armed Services
involved in an aircraft mishap.



3. Flight Surgeons, shall

a.

Be thoroughly trained in human factors evaluation, medical
pre-mishap planning, medical investigation of aviation
mishaps, and their role as members of AMBs.

Be appointed in writing and participate fully in human
factors councils and boards.

Be appointed in writing as a standing member of squadron/s
(AMB).

Participate in pre-mishap planning for squadron and military
treatment facility.

Participate fully in the investigation and reporting of
physiologic hazards, human factor hazards or any other
hazard with aeromedical implications.

When requested, immediately perform physical
examinations and laboratory studies on individuals involved
in an aviation mishap from any military service.

Participate in all salvage efforts whenever recovery may
include human remains.

Participate fully in assigned mishap investigations and all
deliberations of the AMB.

Provide the senior AMB member an Aeromedical Analysis
in HFACS format that coincides with the finding of the
Safety Investigation Report (SIR).

NOTE: AMB duties take precedence over all others. Any request
for medical help from an AMB must be treated as a priority and
handled with dispatch.




Basic Definitions

1. The Naval Aviation Safety Program

a.

The Naval Aviation Safety Program enhances operational
readiness when it preserves the lives and enhances the well
being of its members by protecting the equipment and
material they need to accomplish their mission. The Naval
Aviation Safety Program supports every aspect of naval
aviation. Knowledge gained here may assist other safety
efforts, yielding benefits and preserving resources far
beyond its intended scope. The main document outlining the
program is OPNAVINST 3750.6.

The Naval Aviation Safety Program succeeds by preventing
damage and injury. Potential causes of damage and injury
under human control are termed hazards. The goal of the
Naval Aviation Safety Program is to eliminate or control
hazards.

2. Hazards

a.

A hazard is a cause of damage or injury. The damage or
injury either has occurred or has the potential to. In
OPNAVINST 3750.6 the term hazard is used in both senses.
The term is also used synonymously with "mishap causal
factors" and with "causal factors of damage and/or injury."

Most mishaps result from a combination of two or more
causal factors. Without one of them there would be no
mishap. All cause factors are viewed as playing equal roles
in causing a particular mishap. No attempt should be made
to rank causal factors as "direct", "primary", "principle",
"contributing", etc. Hazards vary according to the severity of
damage and/or injury they are expected to cause and the

probability of that severity.

The same logic that applies to mishap causal factors also
applies to the causal factors of damage and injury that occur
in the course of a mishap.

All causal factors are considered to be "under human
control". Thus, as defined, all hazards can be eliminated and
all mishaps can be prevented. NOTE: by this logic,
environmental (weather) conditions are not hazards.



3. Intent for Flight

a.

Intent for flight for DOD aircraft is a prerequisite for the
classification of a naval aircraft mishap as a Flight Mishap
(FM) or Flight Related Mishap (FRM).

Intent for flight exists when the aircraft or UAV's brakes are
released or takeoff power is applied to begin an authorized
flight. For catapult takeoffs, flight begins at first motion of
the catapult after pilot has signaled readiness for launch. For
UAYV rocket-assisted takeoff (RATO), flight begins at the
first sign of RATO bottle ignition. For UAV pneumatic
launches, flight begins at first sign of pneumatic launcher
motion after the pilot has signaled readiness for launch.

Intent for flight continues until:

i.  The aircraft or UAV taxies clear of the runway or
landing area, or;

ii. Helicopter or vertical takeoff and landing (VTOL),
flight ends when the aircraft has alighted at the
termination of the flight and the landing gear supports
the aircraft weight. Touch-and-go or stop-and-go
landings are not terminations of flight.

iii. UAV flights end in the net or when captured by another
recovery system.

4. Naval Aircraft Mishap

a.

A naval aviation mishap is an unplanned event or series of
events, directly involving naval aircraft or UAVs which
result in any of the following:

i.  Damage in the amount of twenty thousand dollars or
more to naval aircraft or UAVs, other aircraft (DOD or
non-DOD), or property (DOD or non-DOD).

ii. Lost workday injuries - defined as causing the loss of 5
or more workdays (not including the day of injury)

iii. Damage incurred as a result of corrosion or fire that
happens while the aircraft is awaiting salvage must also
be included.



Exceptions to the definition:

1.

1i.

iil.

1v.

V.

Vii.

Intentional or expected damage to DOD equipment,
property, aircraft, or UAVs, incurred during authorized
testing or combat training.

Intentional, controlled jettison or release, during flight,
of canopies, cargo, doors, drag chutes, hatches, life
rafts, auxiliary fuel tanks, missiles, target drones,
rockets, conventional munitions, and externally carried
equipment not essential to flight.

Malfunctions or failures of parts due to normal wear
provided: (1) the malfunction or failure is the only
damage, and (2) the sole action is to replace or repair
the part.

Damage due to vandalism, riots, civil disorders,
sabotage or felony.

Foreign Object Damage (FOD) to aircraft engines, air-
breathing missiles, or drone engines when not caused by
aircrew or maintenance personnel action or bird strike
unless an injury is incurred or other aircraft structures
suffer more than $2000.00 in damages.

Occupational illnesses due to repeated exposure to
environmental factors associated with the occupational
environment. Report these illnesses per OPNAVINST
5102.1C (NOTAL) or MCO 5101.8 (NOTAL).

An injury sustained during a planned aircraft egress
(such as parachute jump or rappelling) if the aircraft or
aircrew did not contribute to the injury.

The term "naval aircraft or UAV" refers to those aircraft and
UAVs of the U.S. Navy, U.S. Naval Reserve, U.S. Marine
Corps, and U.S. Marine Corps Reserve for which the naval
aircraft accounting system requires accountability.

A naval aircraft mishap may be considered over when the
following conditions are met:

L

If there is an aircraft fire, the fire is out and the site is
declared safe.



ii. If there are pyrotechnics etc., they have been secured
and the site is declared safe.

iii. If there are survivors, the survivors are safely rescued.

iv. If the survivors are severely injured, they come under
the care of competent medical authority.

v. Ifthere are fatalities, the fatalities are either recovered
or officially presumed dead.

e. A Naval aircraft mishap is a signal of a failure of the Naval
Aviation Safety Program: It is evidence that hazards were
not eradicated prior to their causing mishap level damage
and/or injury. In case of a mishap, the hazard detection and
elimination, which did not take place in time to prevent the
mishap occurrence, must take place afterward to prevent
mishap recurrence. Hazard detection after a mishap is
accomplished through mishap investigation.

f.  The Naval Safety Center normally assigns a mishap to the
reporting custodian and the controlling custodian whose
aircraft is involved in the mishap, without consideration for
cause factors. The reporting custodian is responsible for
investigating and reporting the mishap. In any case where
the accountability for a naval aircraft mishap is unclear, the
Commander, Naval Safety Center, will make a
determination.

5. Damage and Injury

a. Damage and injury may be subdivided into mishap damage
or injury and other damage or injury.

i.  Mishap damage or injury. If the total severity of damage
and injury meets the minimum established mishap
severity criteria, that event is called a mishap. (See
Mishap)

ii. Other damage or injury. Other damage or injury may
occur in one of two ways:

e Damage and/or injury that totals less than
established mishap level criteria.



b.

e Damage or injury occurring in the course of a
mishap. A causal factor of damage occurring in the
course of a mishap is any hazard which causes
unnecessary/ avoidable damage, and a causal factor
of injury occurring in the course of the mishap is any
hazard which causes unnecessary/avoidable injury,
etc. For example, a helicopter loses tail rotor
authority and makes a theoretically survivable low
impact crash (the mishap) but is quickly consumed
in fire (other damage) because of non-crashworthy
fuel cells. The fire burns the crew (other injury)
because they were not wearing the proper flame
resistant flight suits. Although there was only one
mishap, there are three identified causes of damage
and injury (hazards). (See Hazard Reporting)

Physical injuries

L

il.

A reportable injury is any bodily harm such as a cut,
fracture, burn, or poisoning received while involved
with naval aircraft or UAVs, so long as these injuries -
updated until the final endorsement message has been
sent - result from a single or one-day exposure to an
external force, toxic substance, or physical agent, and
result in a:

o Fatality, regardless of the time between injury and
death.

e Permanent total disability.

e Permanent partial disability.

e 5 or more lost workdays not including day of injury.

For mishap reporting purposes the defined injuries are
fatal injury, permanent total disability, permanent partial
disability, lost workday injury - major, lost workday
injury - minor, lost at sea and missing/unknown.

Injury Classification

1.

ii.

Fatal injury: An injury occurring during a mishap
which results in death, regardless of the length of time
between the mishap and sub-sequent death.

Permanent Total Disability: Any injury which, in the
opinion of competent medical authority, permanently
incapacitates someone to the extent they cannot pursue
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iil.

iv.

V1.

gainful employment. In addition, the amputation of, or
the loss of use, of both hands, or both feet; or loss of, or
blindness in, both eyes, or a combination of any of these
injuries as a result of a single mishap constitutes a
permanent total disability.

Permanent Partial Disability: An injury which does

not result in death or permanent total disability, but, in
the opinion of competent medical authority, results in

permanent impairment or loss of any part of the body,
the loss of the great toe, the thumb, or an unrepairable
inguinal hernia, with the following exceptions:

Teeth.

The four smaller toes.

Distal phalanx of any finger.

Distal two phalanges of the little finger.
Repairable hernia.

Hair, skin, nails, or any subcutaneous tissue.

Lost workday injury: An injury, which does not result
in death, permanent total disability or permanent partial
disability, but results in 1 or more lost workdays, not
including the day of injury. Lost workday injuries are
further divided into major lost workday injury, (5 or
more lost workdays) and minor lost workday injury,
(more than one, but less than 5 lost workdays). Only a
major lost workday injury requires a report; however, if
a mishap report is submitted as a result of $20,000 or
more aircraft damage, then include all injury
classifications.

First Aid Injury: An injury with no lost workdays.
Used when individuals are treated and released.

No Injury.

vii. Lost at Sea *

viii. Missing/Unknown

*

* Lost at sea and missing/unknown injuries equate to
fatality for mishap severity level classification.



Mishap Classification

Mishap Severity Classes

Class A:

e Aircraft or UAV is destroyed or missing, or

e The total cost of damage to property or aircraft or UAVs is
$1,000,000 or greater, or

e A fatality occurs or there is an injury that results in permanent
total disability.

Class B:

e The total cost of damage to property or aircraft or UAVs is
$200,000 or more, but less than $1,000,000, or

e  An injury that results in permanent partial disability, or

e Hospitalization of three or more personnel.

Class C:

e The total cost of damage to property or aircraft or UAVs is
$20,000 or more, but less than $200,000, or

e  Aninjury that results in 5 or more lost workdays.

Hazard:

e Any occurrence in which the total cost of property or aircraft or
UAYV damage is less than $20,000, and

e  There are no reportable injuries,

e The event is not an aviation mishap. Report these events as
hazards.

Mishap Categories

Flight Mishap (FM):

e  This category encompass those mishaps which result in $20,000
or more damage to a DOD aircraft or UAV or, the loss of a DOD
aircraft or UAV.

e When intent for flight for DOD aircraft or UAV existed at the
time of the mishap.

e  Other property damage, injury or death is irrelevant to this
classification.




Flight Related Mishap (FRM):

Those mishaps which result in less than $20,000 damage to a
DOD aircraft or UAV.

When intent for flight existed at the time of the mishap,

And, additionally, $20,000 or more total DOD and non-DOD
damage or a reportable injury or death occurred.

Aircraft Ground Mishap (AGM):

Those mishaps in which the intent for flight did not exist,

But a DOD aircraft or UAV was lost or more than $20,000
damage was sustained by a DOD aircraft or UAV,

Or DOD or non-DOD property was damaged in the amount of
$20,000 or more,

Or a reportable injury or death occurred.

10



Privileged Information

1. All naval aircraft mishap investigations are conducted solely for
safety purposes. The success of the Naval Aviation Safety
Program depends on the submission of complete, open and
forthright information and opinions concerning safety matters.

2. Privileged information is information provided under a promise
of confidentiality, or information, which would not have been
discovered, but for information provided under a promise of
confidentiality. The deliberative analyses, conclusions, and
recommendations of the AMB are privileged. Also privileged is
information directly calculated by the AMB or developed
specifically by/for the AMB, if disclosing that information would
reveal the AMB’s deliberative process. Privileged information
will be used for safety purposes only.

3. Photographs of a sensitive nature such as autopsy photographs or
other photographs of the deceased and those photographs staged
by the AMB that reveals its deliberative process are either
privileged or protected in some other way. All other photographs
are nonprivileged. However, captions and markings placed on
photographs that are indicative of the AMB’s deliberative
process are privileged. The captions and markings only, not the
photographs, are privileged.

4. Endorsements of SIRs are privileged.

5. The Naval Safety Center determines the privileged or
nonprivileged status of all information contained in the SIR. All
questions concerning privilege should be directed to the Naval
Safety Center.

6. The purposes of employing Privileged Information directives are
to:

a. Overcome any reluctance to reveal complete and candid
information pertaining to the circumstances surrounding a
mishap.

b. Encourage AMBs and endorsers of aircraft SIRs to provide
complete, open and forthright information, opinions and
recommendations regarding a mishap.

11



The purposes for which privileged safety information shall not be

used are listed in OPNAVINST 3750.6R, and on the "Advice to

Witnesses" form (Appendix 6A in 3750.6). That form says

Privileged information shall not be used:

a. In any determination affecting my interests.

b. As evidence or to obtain evidence in determining
misconduct or line-of-duty status of killed or injured

personnel.

c. Asevidence to determine responsibility from the standpoint
of discipline.

d. Asevidence to assert affirmative claims on behalf of the
government.

e. As evidence to determine the liability of the government for
property damage caused by a mishap.

f.  As evidence before administrative bodies, such as Naval
Aviator/Naval Flight Officer Evaluation Boards (USN) or
Field Flight Performance Boards (USMC).

g. In any other punitive or administrative action taken by the
Department of the Navy.

h. In any other investigation or report of the mishap about
which I have been asked to provide information.

The rationale for having privileged information is as follows: If
aircraft mishap investigators were unable to give an assurance of
confidentiality, or if their promises were hollow, then input from
witnesses, AMB members, endorsers and others might be
incomplete or false. In order to continue the revelation,
development, and submission of privileged information in
aircraft safety investigation reports and endorsements, faith must
be kept with the assurances of the limited use to be made of this
information. Should privileged information be used for any
purpose other than safety, credibility of future assurances would
be lost.

In addition, it should be noted that:

a. Witnesses shall not provide statements to AMBs while under
oath. Requiring them to do so is prohibited.

b. The AMB witness shall be advised, in writing, of the
purposes for which their statement is being provided and the
limited use to be made of the statement.

c. AMB members shall not, nor may they be requested to,
divulge their own opinion or any information, which they
arrived at, or to which they became privy, in their capacity
as a member of an AMB.

12



d. The exercise of command influence to edit, modify, or in
any-way censor the content of SIRs is contrary to the spirit
of the program and is prohibited.

10. Any individual having knowledge of the content of an aircraft

11.

SIR is prohibited from releasing that information, except per
OPNAVINST 3750.6. Should any individual be contacted either
formally or informally for such information, immediately contact
the Naval Safety Center for guidance. This includes requests
made under the Freedom of Information Act (FOIA).

NOTE: Unauthorized disclosure of privileged information
is a criminal offense punishable under Article 92, Uniform
Code of Military Justice (UCMJ).

13



Hazard Reporting

1.

A hazard is a potential cause of damage or injury that is under
human control. The Naval Aviation Safety Program identifies
and eliminates hazards before they result in mishaps. If this were
completely successful, which it isn't, there would be no mishaps.
Therefore, the following paragraphs explain how to detect and
report hazards before a mishap occurs.

Each individual has an obligation to others in naval aviation to
report hazards. The use of AMBs in the investigation and
reporting of hazards is strongly recommended. When a naval
aviation hazard has been detected a Hazard Report (HAZREP)
should be submitted.

Purposes:
There are four purposes for hazard reports, all of which are
intended to eliminate hazards:

a. To report a hazard and the remedial action taken, so others
may take similar action.

b. To report a hazard and recommend corrective action to
others.

c. To report a hazard so some other organization may
determine appropriate corrective action.

d. To document a continuing hazard in order to establish risk
severity.

Hazard Detection:

Analyzing, observing near-mishaps and incidents, conducting
safety surveys, and reviewing command plans, policies,
procedures and instructions will aid in detecting hazards before a
mishap occurs. Operational Risk Management (ORM), applied
in the planning stages of an operation, will identify hazards at the
earliest possible opportunity. Individuals or commands with
direct, first-hand knowledge of the circumstances surrounding a
potential problem are most effective in hazard detection.

Submission Criteria

a. General Submission Criteria: A hazard is anything
possessed of the potential to cause damage or injury. Submit
a HAZREP whenever a hazard is detected or observed per
OPNAYV 3750.6.

b. Special Submission Criteria:
i.  Whenever electromagnetic interference is encountered.
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ii. Whenever unintentional incidences of Out-of-Control-
Flight occur.

Reporting of Hazard Containing Human Factors: (See

Human Factors HAZREPS).

Related Aviation Reports: Incidents that are reported in

other formats may require a HAZREDP to assist in data

analysis.

Submission by an AMB investigating a Mishap.

Severe hazards identified during the SIR, which require

immediate attention. Promptly submit a Hazard Report.

Hazards that are not causal factors in the mishap under

investigation. Report such findings as a HAZREP, and not

in the SIR.

Each of the following Identified Hazards requires a specific
format:

a.
C.

d.
€.

Bird/Animal Strike Hazard Report.

Near Midair Collisions Hazard Report (NMAC).
Physiological Episodes Hazard Report. (See Physiologic
Episode Hazard Reporting)

Embarked Landing Hazard Report.

Air Traffic Control Hazard Report.

Anonymous Hazard Reporting:

Activities or individuals reluctant to identify themselves or their
command may post, or E-mail, Hazard Report messages with
COMNAVSAFECEN as the sole addressee.

HAZREPS are for "general use" (vice "safety purposes only,"
such as SIRS) and shall not contain privileged information.

DEADLINES: HAZREP deadlines vary:

a.

There are no time limits for submitting HAZREPS. Try to
forward reports of hazards with a severe RAC within 24
hours of detecting the hazard. (See Appendix M Risk
Assessment Code) Submit all other HAZREPS within 30
days following detection of the hazard.

Air Traffic Control HAZREPS. (See 3750.6 for details)
Gather information from tape recordings of air traffic control
(ATC) communications or radar video in a timely manner.
ATC erases these tapes after 15 days unless investigators
request otherwise.
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Human Factor HAZREP

1.

Naval Aviators have done a commendable job of detecting,
analyzing, understanding, and correcting mechanical defects and
faulty design features in the aircraft they fly. We have, however,
been considerably less successful at understanding and
combating those failings of a human kind, which continue to
constitute upwards of 80% of the cause factors in Naval Aviation
mishaps.

These human factors - personal and professional stress,
physiological related impairment, lapses of attention, confusion,
and willful violations of flying regulations, to name but a few,
stand as the last great barrier between today's commendable
mishap rates and the next breakthrough in Naval Aviation Safety.
Our ability to accomplish the mission of Naval Aviation in the
future will depend in large measure on how well we understand
and control these aspects of human behavior in our aircrew and
maintenance personnel today.

A Human Factors Hazard Report need embarrass no one. Where
the anonymity of an individual or organization is a concern, send
the HAZREP from a senior command, or use the provisions
available in the paragraph covering Anonymous Hazard Reports.
But, above all, never fail to report.

The requirement to analyze and report human factors in the
WHO/WHAT/WHY format is now a requirement in HAZREPS.

A Flight Surgeon should be included in the investigation and
reporting of Human Factors Hazards.
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Physiological Episode HAZREP

1. Physiological episode hazards are often under reported and
history has proven these events to be significant factors in
aviation mishaps. The Flight Surgeon or Physiologist is often the
only member of the safety team notified of such events. It is
incumbent on these individuals to notify the rest of the Command
Safety Team and be a part of the investigation of these events.
The HAZREP format is outlined in 3750.6R paragraph 419.

2. A physiological episode can be considered to have occurred
whenever any of the following conditions existed without a
defined naval aircraft mishap:

Hypoxia, proven or suspected.
b. Carbon monoxide poisoning or other toxic exposure.

c. Decompression sickness because of evolved gas (bends,
chokes, neurocirculatory collapse), or severe reaction to
trapped gas resulting in incapacitation.

d. Hyperventilation.

e. Spatial disorientation or distraction resulting in unusual
attitude.

f.  Loss of consciousness for any cause.

g. An unintentional rapid decompression, exposing personnel
to cabin altitudes above FL 250, regardless of whether
dysbarism or hypoxia occurs.

h. Other psychological, pathological or physical problems
manifest during or after actual flight or simulated flight in
any aviation physiological or water survival training devices.
Reporting trapped gas expansion, hyperventilation, and
hypoxia episodes in the hypobaric chamber or GLOC
episodes in the centrifuge are not required unless the event
occurred outside the training protocol Recompression
therapy for simulator training will be reported Under this
instruction.

i.  Training devices or simulators that cause personnel injury or
fail to function as designed. For example: if a student
experiences hypoxia because of faulty equipment, a
Physiological Episode HAZREP would be required.
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PREMISHAP PLANNING

Premishap Planning is a critical step in safety planning for all
aerospace medicine professionals who may be involved in aircraft
accident investigation. Planning with local fire and rescue agencies,
hospitals and other safety professionals can help decrease response
times in the event of a mishap thus increasing the possibility of rescue
of survivors. Additionally this planning will provide insight into the
hazards present at a mishap site and decrease the chance that
responders may sustain acute or chronic injuries.

An aerospace medicine professional's skills and insight are critical
in the development of premishap plans for all aviation units and
facilities that support aviation operations. This section provides
guidance for aeromedical topics important in premishap planning.

Aircraft Mishap Board

1. Each naval FM, FRM, and AGM shall be investigated and
reported in accordance with OPNAVINST 3750.6 by an aircraft
mishap board (AMB).

2. Precedence: Mishap investigation and reporting responsibilities
of AMB members shall take precedence over all other duties




Required replacements for members of the Standing Board:

a. Personnel who were directly involved in a mishap shall not
serve on an AMB conducting an investigation of that
mishap.

b. For mishaps involving aircraft manned by an aircrew, at
least one member of the AMB shall be a pilot NATOPS-
qualified in the model aircraft involved in the mishap under
investigation.

¢. A member who has a personal interest in a mishap, which
might conflict with the objective and impartial performance
of AMB duties, shall not serve on an AMB conducting an
investigation of that mishap.

d. Under no circumstances may an expected endorser of an SIR
serve as a member of the AMB investigating the mishap,
which will be the subject of that report.

e. AMB members shall not be assigned as members to any
other investigation (e.g., JAG) of the same mishap.

f.  The appointing authority, at the recommendation of the
senior member, may make replacements and additions to the
board.

g. Individual board members who feel their expertise is not
needed for a given mishap investigation may be excused
from active participation (but not the AMB itself) at the
prerogative of the senior member.

Senior Member:

a. He shall be a Naval Aviator or naval flight officer.

b. He shall be senior to the pilot in command and mission
commander involved in the mishap being investigated.

c. Onall class A FM or FRM investigations, the senior
member will be appointed by the aircraft controlling
custodian from sources external to any reporting custodian
involved in the mishap (if practical, outside the endorsing
chain).

d. Onall class A FM or FRM investigations, the senior
member will be grade 05 or higher and a graduate of the
Aviation Safety Officer Course or Aviation Command
Course or have other suitable training or qualifications
approved by the aircraft controlling custodian.

Additional Members: In unusual or complex mishaps, the AMB
may benefit from having officers with specific expertise as
members. In such cases the senior member should request the
appointing authority assign these additional members (an
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Aerospace Physiologist, in the event of a suspected physiologic
episode or Aviation Life Support System (ALSS) concerns, or a
Flight Deck Officer in the event of a significant event involving
flight deck personnel) to the AMB.

Privilege: The privileged status of the information the AMB
acquires is one of its most important tools in obtaining complete
cooperation from witnesses and in determining the cause of the
mishap. Each AMB member should understand that the
information derived from his or her work is of a privileged nature
and may be used only to improve flying safety within the Navy.
(See Privilege)
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Aeromedical Safety Officer (AMSO)

The Aeromedical Safety Officer or AMSO can be located at the
Wing (USN or USMC) or Group (USMC only) level. AMSOs
for the most part are Aviation Physiologists. (Appendix C:
AMSO phone numbers)

An AMSO should be included as an AMB member or technical-
advisor-to-the-board in all Class-A mishaps where physiologic
events occur or ALSS equipment is involved. A board that does
not utilize the AMSO is often creating additional work for its
members and may overlook important physiologic or ALSS
issues. Ata minimum, an AMSO can provide assistance in the
following areas of expertise:

a. Aviation Life Support Systems.

b. Physiological issues.

c. OPNAVINST 3710/3750/4790.

d. Aeromedical Analysis preparation.
e. Human Factors.

f.  Assist with the Human Factors Engineering (HFE)
investigation (See Appendix X).

g. Augment the Flight Surgeon in his investigative efforts.
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Premishap Plans

Thorough squadron and medical facility premishap plans and regular
premishap drills will greatly improve the response to a mishap. The
squadron and supporting medical facility must have their own written
premishap plan.

1. A good premishap plan includes:

a.

oao o

=

Contingency arrangements with appropriate activities for:

i.  Rescue.

ii.  Fire fighting.

iii. Explosive ordnance disposal.

iv. Logistic support.

v. Site security.

vi. Photographic coverage.

vii. Medical support (military and civilian) that is
compatible with the mass casualty plan and other
premishap plans.

viii. Coordination with PAO for the release of information
and handling of news media.

ix. Coordination with area law enforcement officials and
coroner offices. (See Appendix Y)

X. AMSO assistance.

xi. Wreckage location, security, recovery, movement,
preservation, reconstruction, disposal and release.

xii. Notification of key personnel.

AMB training.

Periodic drills of the premishap plan.

Contingencies for deployments.

Checklists to guide the actions of all cognizant personnel

(SDO, CO, AMB members).

Reference to OPNAVINST 3750.16 for the contingency of

FAA or NTSB involvement.

References to OPNAVINST 3750.6 (particularly the concept

of privilege).

Reference to written agreements concerning the retrieval of

remains and jurisdiction of autopsies. (See Appendix Y)

Policies for the collection of biological samples.

Adequate coverage of aeromedical concerns, including the

specific Flight Surgeon’s (by name and his alternate)

designation in writing as a member of the AMB and an
adequate description of the Flight Surgeon’s responsibilities.

The listing of all other AMB members and outlines of their

duties.
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A mishap investigation kit, with an accurate list of contents
that highlights items with a short shelf life. (See Mishap Kit)
Describe the proper handling of post-mishap hazards:
ordnance, ejection seats, liquid oxygen (LOX) bottles,
canopy jettison cartridges, high-pressure tires, composite-
fiber materials, etc.

Include guidance with respect to the collection of adjunct
data (e.g., log books, flight schedules, NATOPS jackets,
medical and dental records, DAPA, FAP, Psychology clinic
records) including perishable data, such as weather data,
tower tapes, ATC tapes and radar tapes.

2. In addition, as part of his premishap planning the Flight Surgeon

should:
a.

b.

Be thoroughly familiar with the aircraft, life-support
systems, squadron mission and fellow squadron members.
Be an active member of his squadron’s AMB and be
thoroughly familiar with his squadron premishap plan.
Work with the Safety Officer to ensure adequate PPE
supplies, planning and training for the AMB on Hazards at
any mishap site including:
i.  Biohazards.
ii. Respiratory hazards including composite fibers.

e Fit check AMB for respirators.

e Obtain appropriate respirators.
iii. Obtain MSDSs for known HAZMAT.
iv. Environmental Hazards.

e Heat.

e Cold.

¢ Disease vectors.

¢ Noise.

e Abrasion / laceration hazards.
Periodically review the local medical facility’s mass casualty
plan and pre-mishap plan to ensure their adequacy and see
that they are tested with regular drills.
Ensure that the local lab is prepared to handle post mishap
lab collection efficiently. (See Lab Specimen Collection)
Identify local key personnel (such as AMSO and Tech Rep)
and have their phone numbers at hand.
Identify the local coroner, determine jurisdiction, and have
important phone numbers and letters of agreement
concerning jurisdiction on file. (See Appendix Y)
Have the names and phone numbers of key personnel at the
Naval Safety Center and AFIP readily available. (See
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Appendix A, B, C, D).

Identify nearest trauma and burn center, hyperbaric chamber,

and back-up facilities.

Review SAR and EMS procedures and equipment.

Provide semiannual training to EMS personnel on:

i.  Protection of EMS from Hazards at a mishap site.

ii. Treatment of ejection patients including spinal
immobilization of all ejection patients.

Review medevac (air and ground) procedures and

equipment.

Ensure that the team’s immunizations comply with

BUMEDINST 6230.

Ensure you have a current passport.

Ensure the adequacy of the MTF aeromedical mishap

investigation kit. (See Mishap Kit)

Along with the Safety Officer, ensure the adequacy of the

squadron premishap plan (and test it with regular drills) and

mishap investigation kit.

Maintain a working knowledge of OPNAVINST 3750.6 and

his command's Aviation Safety Program.

Review all of the above for deployments and detachments.
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Bloodborne Pathogens

1.

During a mishap investigation, exposure to blood and bodily
fluids is a possibility. The risk of bodily fluid exposure leading
to infection by a bloodborne pathogen is becoming ever more
significant. The Occupational Safety and Health Act (OSHA)
has addressed this hazard potential in 29 CFR 1910.1030 and
names aircraft mishap investigators as being "occupationally
exposed to bloodborne pathogens". The purpose of this
regulation is to limit the occupational exposure to potentially
infectious materials, which could lead to disease transmission

and illness.
http://www.osha-slc.gov/Preamble/Blood_toc/Blood toc by sect.html

To comply with these federal guidelines the Navy updated
BUMEDINST 6280.1A - "Management of Infectious Waste"
instruction. This instruction outlines who is potentially exposed,
how to handle, and how to package biohazardous materials.

The bloodborne pathogens of most concern include the Human
Immunodeficiency Virus (HIV), the Hepatitis B & C Virus
(HBV & HCV), Lyme disease, and Tetanus. Although HIV
infection is the virus most feared, the HBV is more infectious
and poses a greater threat. This is exemplified by the fact that
HIV survives in dried blood for less than 24 hours, whereas HBV
can survive in a dried state for one or more weeks. In remote or
extended on-scene mishap investigations Lyme disease and
community acquired infections may become the primary health
concern for mishap-investigation personnel.

Four hazard control methods should be used to protect
investigators and reclamation personnel from exposure to
biohazards at the mishap site:

a. Familiarity with potential on-scene hazards.

b. Understand the risks of disease transmission and comply
with protective practices.

c. Learn new investigation/reclamation habits BEFORE you
get to the scene. Avoid habits that could lead to inadvertent
contamination.

d. Provide annual refresher training for mishap investigators
and reclamation specialists.

Engineering Controls:
a. Control entry into the mishap site by designating a biohazard
area with a single entry/exit point.
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b.

Establish a decontamination site at entry/exit point.

Work Practice Controls: (OSHA 29 CFR Part 1910.1030)

a.
b.

Avoid moving or bending sharp metal with bare hands.
Move fabric slowly to avoid aerosolizing pathogens and/or
dust.

Walk cautiously over mishap material to avoid slips or falls.
Walk around, versus over, the mishap wreckage.

Prohibit eating, drinking, or smoking in or near the mishap
site.

If acceptable to the engineering investigator, decontaminate
aircraft evidence and non-disposable tools with a 10%
bleach solution for at least 10 minutes. (Caution: This
solution can be corrosive to metals, especially aluminum.
Consider whether disinfecting will destroy mishap
evidence).

Wash hands with soap and water after removing personal
protective equipment.

Cleanly package evidence in approved leak proof shipping
containers and label as biohazardous material for
transportation.

Use of Personal Protective Equipment (OSHA 29 CFR Part
1910.1030).

a.

b.

Handle all mishap material with gloves. Wear leather outer
gloves to prevent punctures and cuts to the skin.

Wear Nitrile or latex inner gloves to prevent fluid contact
with the skin.

Wear eye and face protection.

Wear puncture-proof footwear, preferably water proof and
washable. Consider disposable over-boots.

Wear disposable outer Biohazard suits (Hazmat suits). Tape
wrists and ankles.

Premishap Planning.

a.

b.

Protect yourself first, ...investigate second.

Anticipate handling of biohazardous materials and PLAN
accordingly. You and your mishap response team must
ensure that a "hazardous control plan" which clearly
identifies personnel duties and specific procedures for
handling potentially infectious waste is part of the pre-
mishap plan.

Ensure mishap responders’ immunizations are in compliance
with BUMEDINST 6230.
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Initial annual training for mishap investigators in the
subjects of biohazards, protection, and workplace practices.
Make this chapter a topic in your annual unit AMB training.
Procure Biohazard suits, bags, and labels for proper I.D. and
to mark off hazardous areas. Many commercial companies
sell these Hazmat items. (See Mishap Kit).

Don't mix personal equipment with mishap-investigation
equipment.

Have a bleach solution available to disinfect non-disposable
investigation tools.

9. References:

a.

b.

Occupational Safety and Health Act (OSHA) 29 CFR
1910.1030

BUMEDINST 6280.1A - "Management of Infectious
Waste"

FAA Video "Aircraft Accidents and Bloodborne Pathogens:
A Hazardous Combination" Available online at
http://www.cami.jecbi.gov/National-Resource/CAMI2 I st.html
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Composite-Fiber Material

1.

Composite-fiber material is not something that should
significantly alter a squadron’s mishap response. Like many
other substances in the mishap debris, it is to be understood and
dealt with accordingly.

Technically, any non-homogenous material (e.g., plywood) could
be called a composite material. However, in aviation the term
has specific connotations. Advanced aviation composite
structures consist of light, strong, stiff fibers, embedded in a
"matrix" material. Composites offer two principal advantages: a
significant reduction in aircraft weight, and outstanding
resistance to fatigue, which lowers the lifetime cost of aircraft.
The structural properties of composites, such as stiffness and
tensile strength, often exceed those of high-strength metals.
However, the materials - although very strong - usually are quite
brittle (they tend to shatter on impact).

The reinforcing fiber most commonly used in aircraft structures
is graphite, i.e., carbon. Bismalemide (BMI) and boron fibers
(such as kevlar) have seen some limited applications.

Epoxy is the matrix material that is used most. When epoxy
burns, it readily releases the reinforcing fibers. Even after the
visible flames are out, "smoldering combustion" can continue as
long as unburned epoxy remains.

Results of studies to date seem to indicate that composite fibers
pose no more danger than fibrous glass particles, and involve
only short-term skin, eye, and respiratory irritations. However,
their carcinogenic potential is unknown. Prudence requires the
utilization of personal protective equipment. (See paragraph 11)

The following naval aircraft contain some composite material
(with total composite material weight/percentage of structural
weight in parenthesis):

V-22 (55%) F-16N (176 1b./1.5%) H-53E
AV-8B (1317 1b./26%) | H-46 S-3
F/A-18 (1000 F-14A/D EA-6
1b./9.8%)

SH-60B/F E-2C Radome
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10.

11.

In addition, helicopter rotors and fixed-wing propellers usually
include some composite-fiber material.

Boron fibers pose only one major concern. When released from
the epoxy matrix, whether by cutting, shattering or burning, the
fiber becomes an extremely fine splinter. This splinter can easily
be driven into the skin causing the same type of irritation as any
metal or wood splinter. The best treatment is prevention: wear
heavy leather gloves and use caution when handling broken parts
with exposed fibers. Avoid walking through burned or damaged
debris.

Graphite (carbon) fibers liberated by burning are reduced in size
from their original form. A small percentage of the total fibers
liberated are of a respirable geometry that may be deposited deep
in the alveoli and theoretically may pose a threat similar to
asbestos. Currently no scientific data supports this theory. Due
to the potential hazard however, respiratory and skin-protection
precautions are recommended by all services when working with
burned composites.

Safety Officers should determine if their aircraft contain
composite-fiber material and identify specific composite fiber
components. Premishap plan training should include identifying
the location of composite fiber components and their proper
handling, depending on the presence or absence of fire.

In mishaps where burned composite fibers have been released

due to fire, the following precautions should be taken:

a. All unnecessary personnel should be prevented from
approaching the crash site. Personnel should be restricted
from the area downwind of the fire/crash site.

b. While aircraft wreckage is still burning or smoking, only fire
fighters and rescuers equipped with Self-Contained
Breathing Apparatus (SCBA) will be in the immediate
vicinity of the mishap until the fire chief advises the
commander that the area is fire-safe. Advanced fire fighting
techniques, equipment, and protection may be required,
although the specifics are beyond the scope of this section.
The on-scene commander will determine who is authorized
to enter the mishap site, and when they may enter. Although
proximity suits and SCBA should be adequate protection,
fire fighters must be aware of the potential puncture/abrasion
hazards associated with crash/fire-damaged composites.
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Once the fire is out and the wreckage has cooled, fire-
damaged composite fibers should be sprayed down with a
fixant, such as Polyacrylic Acid (PAA) (also known as B.F.
Goodrich Carboset XI-11). If not available, acrylic floor
wax will serve as an acceptable substitute to contain the
release of composite-fiber material.

One application of fixant does not permanently render the

site "safe". Any time wreckage or dirt contaminated with

burned composite material is moved, fibers can be liberated
and repeat applications of fixant may be required.

Personnel required to enter the mishap area should wear

adequate protection. Personnel working with any burned

composite materials or within 25 feet of such material shall
wear the following protective equipment:

i.  Respiratory Protection: wear NIOSH approved full-
face or half-mask respirators with dual cartridges for
organic vapors (for protection from jet fuel) and for
dust, mist, and fumes (for airborne particulate fibers and
other dust). All personnel must be fit tested and
properly trained in the use of respirators. The use of
full-face respirators is recommended because they will
eliminate the need for safety goggles.

ii. Eye Protection: Non-vented safety goggles that
minimize particulate/fiber entry, shall be worn when a
half-face respirator is used. Safety glasses with side
shields are not recommended within the 25 ft boundary
area of the mishap site.

iii. Skin Protection:

e Coveralls - Tyvek hooded coveralls are required
(Tyvek suits coated with 1.25 mil polyethylene will
provide additional protection against fuel and
biohazards). The coveralls should have a zipper
front, elastic sleeves, legs, and drawstring hood.
External booties will eliminate possible boot
contamination and reduce dermal contact potential.
They are recommended when available. Any
openings or attachment points, especially at the
ankles and wrists, should be sealed with duct-tape
to keep out particulates.

¢  Gloves - Puncture resistant leather gloves shall be
worn as a minimum. Optimally, Nitrile gloves
shall be worn as an insert to the leather glove to
protect against bloodborne pathogens, solvent
residue, and fuel spills. The installation industrial
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12.

13.

14.

15.

16.

17.

hygienist will determine any additional specific
protection requirements.
Caution: Do not wear Nitrile rubber gloves when
handling burning or smoking composite materials.
e Boots - Steel-toed shoes/boots should be worn.
f. Likewise, if personnel are breaking or cutting either burned
or unburned composite parts, the same personal protective
equipment (PPE) requirements apply.

Once fixant has contained composite fiber material, the use of
NIOSH approved industrial dust masks, gloves, safety goggles
and Tyvek coveralls are considered sufficient for work around
the crash site where composite-fiber material is not being stirred

up.

Burned composite-fiber material that requires EI analysis should
be treated with a fixant and wrapped in heavy-duty plastic wrap
before packaging for shipping.

Composite material that is not required for investigation purposes
or for which analysis is complete should be wrapped in plastic,
labeled as DO NOT INCINERATE, and disposed of at an
approved hazardous material waste site.

All mishap-site personnel should be provided with a suitable
shower facility prior to going off duty.

The Flight Surgeon assigned to the AMB should contact the
nearest Naval Medical Command Industrial Hygienist. The
Flight Surgeon, in turn, will be provided with the latest
information and procedures concerning composite fiber hazard
mitigation. The Flight Surgeon should also review the references
concerning composite material in the reference section of this
guide.

Personnel involved in cleanup or handling of large quantities of
wreckage should wear the same PPE as noted above for those
entering a composite-material mishap site that has not been
treated with fixative.
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Aeromedical Mishap Investigation Kit

1. An aeromedical mishap kit should be maintained at all Military
Treatment Facilities that support flight operations. This includes
ships that support high tempo flight operations. The Flight
Surgeons / AV Ts should be responsible for inventory. The
Mishap Investigation Kit should be compact, portable (should fit
in a backpack) and ready for immediate use. The precise contents
will depend on the geography, aircraft type and mission and
should be designed for the worst-case scenario. The clinic kit is
designed to augment the mishap kit kept by operational units.

2. Each Flight Surgeon should keep a small "go kit" of personal
items.

Medical/Recovery References/Forms
Surgical gloves & Masks MTF Pre-mishap Plan
Scissors, Forceps Inventory of kit with expiration dates
Scalpel & Blades This mishap investigation reference
Tissue collection kits (min 4)* Index cards
Plastic bags (various sizes) 3750.6 Appendix N forms
Anti-Microbial hand soap SF 523: authorization for autopsy
Anti-Microbial towelettes or SF 600 forms (progress notes)
Waterless instant hand cleaner Grounding notices (down chits)
Body bags and liners - due to size Clearance notices (up chits)
keep separately from portable kit OPNAVINST 3750.6 w/appendices
Toxicological exam forms (AFIP Form
1323)
Memorandum Notebook (small)
Aeromedical Questionnaires

* Post-Mishap Tissue Collection Kit - 1 prepackaged bag for each person
containing at least: 3 Red tops, 2 Purple tops, 2 Gray tops, 1 Urine cup, Betadine
swabs, Sterile 2x2s, Tourniquet, Venipuncture syringe, Needles, Labels, Lab chits,
Blood drawing instructions, 1 AFIP Form 1323 form per patient.

Analysis Kit
2 Mini-Audio Cassette Recorders w/counter 8 Mini Audio Cassettes
Digital Camera 35 -105 Zoom/Macro Lensatic Compass
Or Camera: 35mm (35-105 Zoom/Macro) Camera Flash
Color print/slide film-many rolls Ruler (clear plastic)
Pens, Perm Magic Markers, Paint Markers Graph Paper (polar, grid)
Tape Measure (100 ft long) **Red Flagged Wire stakes
Fresh and Spare Batteries* Tags

*NOTE: DO NOT store batteries inside electronic equipment as they will leak
and damage equipment.

** Role of 100 wire Surveyor's stakes available at hardware store for a few dollars.
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Other Items Often Useful at the Mishap Site

Medical bag

First-aid kit

Rubber bands, strip ties

Water 5 gallon cooler

Fluid sample bottles

Purchase forms (SF 44)

Air navigation plotter

Inspection mirror

NATOPS manual

Whiteboard and markers

Aircraft Maintenance Manual

Magnifying glass

Protractor Calculator with trig functions
Calipers Chem lights
Dusting brush

3. The following list contains examples of the PPE. Equip clinic mishap

kits with sufficient stock to protect 10 personnel. Be prepared to reorder
immediately for high casualty mishaps.

Personal Protective Equipment (PPE)

*Disposable over boots

Steel Toed Hard soled boots

**NITRILE 6 mil long cuff gloves

Leather Gloves assorted sizes

Biohazard Warning signs Warning flagging Tape
Duct Tape Ear plugs
Safety Goggles NSN 4240-01-433-8719

Tyvek ® disposable coveralls w/Hood
and booties (w/Olefin coating)
(CANARY SUIT)

NSN 8415-01-254-0667

Dust mask

NSN 4240-00-629-8199

| Respirators (FIT CHECK REQUIRED) (See Pre-mishap planning)

Half-mask Small

NSN 4240-01-312-8702

Half-mask Medium
Half-mask Large NSN 4240-01-086-7670
Dust and Mist filter NSN 4240-01-230-6895

***Chlorine bleach solution

Plastic bucket / basin for disinfecting

* Disposable over boots may prevent biohazard contamination of shoes.

**Nitrile gloves resist chemicals better than latex but must be worn under leather

gloves when abrasion/puncture is possible.

***Household Chlorine bleach diluted 1:10 with clear water is recommended for

disinfecting biohazard contaminated items.

4. Consider the following items for a personal go kit:

Personal Items
Water (canteen) Water Purification Tabs
Pocket knife/Multi-tool Food (MREs/food bars)
Sunscreen Insect Repellent
Hat with brim / Sunglasses Mints or gum
Flashlight (bulb, batteries) Poncho
Heavy Work Gloves Toilet paper
Passport/Immunization record 35mm Disposable Camera /flash
Note book Chap stick
Vicks Vapor rub
Cell Phone - Can be useful if service available at mishap site.
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POST MISHAP DUTIES

The role of all acromedical professionals involved in the initial

phase of a response to a mishap is to ensure the safe triage, treatment,
movement and evacuation of casualties. Our first duty is to preserve
life and prevent further harm. This must be done with the knowledge
that a mishap site is a hazardous environment and safety on the site is
paramount. In addition to the care of the survivors we are responsible
for gathering and preserving perishable evidence. This evidence
includes interviews and examinations of survivors.

This section provides guidance concerning the many duties of a

Flight Surgeon post mishap.

Immediate Post-Mishap Duties of the Flight Surgeon

1.

Safety Is Paramount. Do not enter a mishap site to triage or
treat until cleared by crash rescue. Mishap sites are hazardous
and we do not need additional victims.

The first priority is the safe triage, treatment, movement and
evacuation of casualties. Always strive to preserve life and
prevent further harm.

If fatalities occur, determine jurisdiction (See autopsy and
Appendix Y), bodies of deceased personnel should be covered
and left where they are for the period required to take
photographs or make sketches documenting their posture and
relative position within the mishap site before the remains are
moved. (See Photography). Do not move bodies until you are
sure you have authority to do so from a local coroner or AFIP.
(See autopsy and Appendix Y). Call the AFIP, the Aeromedical
Division at the Naval Safety Center and the local coroner early
on.

Draw appropriate labs. (See Lab Specimen Collection)

Do physical exams. (See Post Mishap Physical Examination)
The services have agreed that the first Flight Surgeon to whom
mishap victims are brought shall immediately perform
examinations and laboratory procedures required by the Flight
Surgeon's service.

If possible keep survivors separate until after conducting
interviews.
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10.

11.

12.

Obtain a taped statement and interview from each member of the
aircrew (and possibly air traffic controllers or plane captains,
etc., as appropriate) recounting the mishap from brief to rescue.
(See Appendix I & J and Interviewing). If a tape recorder is not
available, obtain a written statement following taped interview
guidelines.

Distribute the post-mishap aecromedical questionnaires and the
72-hour history forms. (See Appendix K and Q)

Notify MTF commander of mishap.

Impound flight equipment and medical and dental records, obtain
mental health, substance abuse (DAPA) and Family Advocacy
patient records.

Make appropriate acromedical disposition for ALL aircrew.
Notifying the next of kin is the duty of the Commanding Officer.

Usually a Chaplain and if requested, a Flight Surgeon
accompanies the CO.
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Post Mishap Physical Examination

1.

Requirement:

Immediately post mishap, a physical examination, of all
crewmembers and if indicated, passengers, and anyone else who
may have been a causal factor of the mishap, shall be performed.
All branches of the armed services have agreed that the first
Flight Surgeon to whom mishap victims are brought shall
immediately perform examinations and laboratory procedures
required by the Flight Surgeon's service.

The exam should be as complete as the examinee's condition and
other circumstances permit, with special emphasis on those areas
that may be pertinent to mishap causal factors. Documentation
can be made on Chronological Record of Medical Care (SF 600),
Physical Examination Forms (SF 88 and 93), or a civilian /
military emergency room treatment record. Attempts should be
made to gather the following minimum information.

a. History: A complete medical history is essential. Note all
changes from the last recorded history and note if changes
were present before, or as a result of, the mishap. Be sure to
make note of any medical waivers, medications, herbal
preparations, nutritional supplements or other alternative
medicine modalities used. Have patient complete 72-hour
history as soon as practical. (See 72-Hour history) A history
of activities beyond the prior 72 hours may be indicated if
there are concerns of long term fatigue. USAF requires a
14-day history in addition to the 72-Hour history.

b. Physical examination:

i.  Vital signs - complete, include height and weight (out of
flight gear).

ii. HEENT as complete as possible, include distant and
near visual acuity with and without corrective lenses
worn during the mishap (if possible). Audiograms if
indicated.

iii. Cardiopulmonary exam - complete, ECG and CXR only
if clinically indicated.

iv. Abdominal examination - complete.
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v. GU/Rectal - if clinically indicated.

vi. Spine and Extremities - do a complete exam, document
all injuries and limitations in range of motion. (Note if
they were pre-existing)

vii. Neurological Examination - required and should be as
in-depth as possible.

c. Labs: See (Survivor Laboratory Specimen Collection)

d. Radiography: Perform radiological studies: as clinically
indicated, after all ejections, bailouts, & crashes with or
without suspected back injuries, full spinal radiographs are
required.

8
3. Medical Photography: Obtain photographic documentation of all



Survivor Laboratory Specimen Collection

1.

Locally run AFIP run

In all class A and B mishaps, and when deemed necessary in
class C mishaps, biological sampling should take place.
Immediately after a mishap, sufficient blood and urine should be
taken for the determination of blood alcohol, glucose, carbon
monoxide, drug screen, hematocrit and hemoglobin and
urinalysis. Lab results are factual evidence and are not
privileged information. Ensure chain of custody is maintained
using AFIP Form 1323 for each individual. Results for each
individual tested will be recorded on a separate Appendix N
FORM SIR 3750/3 and submitted as an attachment on side A of
the SIR

AFIP requests that the following specimens be collected:

Serum: 14-20 ml (no preservatives, red top)

Blood: 14-20 ml (NaF, gray top)
14-20 ml (EDTA, purple top)

Urine: 70 ml is optimum (no preservatives)

However, as a practical guide, as soon as possible after a mishap
collect from each of the aircrew (as well as anyone else who may
have been a factor in the mishap) at least: 2-3 red tops, 2 gray
tops, 2 lavender tops, 100 ml urine.

a. NOTE: Prepare skin with Betadine or soap & water.
DO NOT USE ALCOHOL.

Held frozen > 90
days

Serum glucose EtOH level Drug screen
CBC CO level

UA (routine & micro) Drug screen

SMA-18

1 gray top 7-14 ml, 1 gray top 1 red top (serum)
1 purple top 7-114 ml, 1 purple top
Urine 5-10 ml 1 red top (serum) 10 ml urine

1 red top (serum)

70 ml urine (no
preservatives)

*DO NOT use SST / CORVAC / Tiger Top tubes for blood
collection; the serum-separating gel has been shown to absorb certain
classes of drugs.
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The JAG investigator will want the "objective" lab results and
he/she is entitled to them, but you are not required to provide
them yourself.

AFIP routinely screens for:

Amphetamines Opiates Propoxyphene
Barbiturates Phencyclidine Salicylates
Cocaine Cannabinoids Acetaminophen
Methaqualone Benzodiazepine Phenothiazines
Antihistamines Nicotine Ibuprofen

The actual number of substances examined exceeds 35,000.
Despite this impressive capability, substances are still missed
because of their short half-life, limited tissue distribution, etc.
However, the chances of recovery are substantially improved if
the toxicology investigation is directed. Therefore, if there is a
drug that you would like tested for, specify that on the AFIP
Form 1323 (Toxicological Examination -- Request and Report
Form) and call AFIP to discuss your request. AFIP also
recommends that a brief summary of the patient’s health status
and the mishap be enclosed. This information can help the
toxicologist select special procedures to supplement the routine
analysis.

Each specimen should be individually labeled with name and
SSN, wrapped in an absorbent packing material and then placed
in a heat-sealed or zip-lock plastic bag; blood and urine should
be packaged separately. Next, place all specimens and paperwork
(paperwork should be sealed in a separate plastic bag) from a
single individual in another heat sealed or zip-lock plastic bag;
do not package different types of specimens together nor package
more than one set of patient specimens in each bag. The blood
and/or urine should be packed, unfrozen, in a shipping container
of sturdy cardboard, plastic or metal construction, sealed, and
then sent by the fastest means possible to the AFIP, such as
Federal Express *, U.S. Priority Mail or U.S. Second-Day Mail.
DO NOT send package(s) by Registered, Certified, Air Freight
or "Return Receipt Requested" as this will cause significant
delays in the delivery of the specimens. Each individual's set of
specimens submitted must have an accompanying AFIP Form
1323 and any other documentation pertinent to the case
(paperwork should be sealed in a separate plastic bag).

39



10.

11.

12.

Note that failure to submit a properly completed AFIP Form
1323 for each sample will delay processing, may result in an
incomplete analysis of the submitted specimens and may cause
test results to be returned to the wrong address. Address
packages as follows:

Armed Forces Institute of Pathology
ATTN: Division of Forensic Toxicology
Bldg. 54

6825 16th Street, NW

Washington, DC 20306-6000

Note: AFIP is not equipped to run a CBC, SMA-6, UA, etc.
AFIP cannot bail you out if you or your lab errs.

Additional information concerning AFIP forensic toxicology can
be obtained online at:
http://www.afip.org/Departments/oafme/tox/tox.html

Per SECNAVINST 5300.28 paragraph 3a(4) and paragraph 4,
biological samples collected following an aircraft mishap are
considered command directed tests and can be used for
administrative purposes but not for disciplinary purposes.
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Other Flight Surgeon Duties

1.

Ascertain and document all injuries of crew, passengers, and
other personnel involved in the mishap.

Coordinate with AFIP, know autopsy jurisdiction, (See Autopsy
and Appendix Y) and help provide support for the AFIP team,
(such as helicopter transport to the mishap site) and assist at the
autopsy. See that dental comparison and fingerprinting are done,
arrange for dry ice and have the NATOPS manual for the aircraft
involved on hand.

Ensure all victims are free of firearms, pencil flare, smoke
markers, or any other hazardous ordinance. You should work
with EOD.

For fatalities, obtain full body radiographs in and out of flight
equipment with emphasis on hands, feet, head and neck (AP and
lat). Order special views whenever indicated (e.g., sinus series
and obliques of the neck). (See Autopsy)

Submit lab specimens etc. to AFIP as appropriate. (See Survivor
Lab Specimen Collection & Fatalities Without AFIP)

Collect the post-mishap aecromedical questionnaire form
(Appendix K). In the case of fatalities, the 72-hour history must
be constructed from friends, coworkers & family of the deceased.
Do not limit your history to the required 72 hours. Delve as far
back as necessary. The spouse or friend interview guide in
NAVAIR 00-80T-116-3 is very good. Don't procrastinate.

Maintain close follow-up with those involved to monitor any
changes in their medical condition and to obtain further
elaboration on the mishap events.

Be sensitive to the psychological trauma a mishap may inflict on
all, including those participating in remains recovery; counsel or
refer as appropriate.

Participate fully in the AMB investigation and drafting the SIR,
including the SIR enclosure forms. (See AMB & SIR)

10. Complete the Aeromedical Analysis (AA). (See AA)
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11. Together with the Safety Officer, submit the SIR enclosure forms
and the AA. (See Appendix P)

12. Call NAVSAFECEN's Aeromedical Division as needed.
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Flight Surgeon Duties at the Mishap Site

The role of the Flight Surgeon at the mishap site is that of a
professional investigator as well as that of a preventive medicine
specialist. We must strive to gather data without damaging items that
may provide additional information about the cause of the mishap. In
addition we must ensure the health and well being of all personnel in
and around the mishap site.

This section provides guidance on the duties of a Flight Surgeon at
the mishap site.

1. Safety Is Paramount. Do not enter mishap site to triage or treat
until cleared in by crash rescue. Mishap sites are hazardous and
we do not need additional victims.

2. Care of survivors is the first priority. (See Immediate post
mishap duties)

3. The wreckage should be disturbed as little as possible in the
process of removing survivors, but remember survivors come
first.

4. Ensure that all compressed gas or pyrotechnic-actuated
equipment (such as ejection seat cartridges, tip tank ejectors and
all ammunition) have been safetied. Wait until cleared in by
EOD.

5. Work with AMB and an Industrial hygiene specialist as needed
to ensure the members of the AMB and recovery team are
protected from all identified HAZMAT including bloodborne
pathogens, composite fiber respiratory hazards,
abrasion/laceration hazards, petrochemical hazards, and
hydrazine to name a few. (See Bloodborne Pathogens and
Composite Fiber section)

6. Keep your hands in your pockets for the first walk-through.

7. Bodies of deceased personnel should be covered. (See Immediate
post mishap duties and Autopsy) Moving bodies across county
and state lines without permission is almost always illegal. (See
Appendix Y)

8. Body parts and any identifying personal articles should be tagged
to identify their exact location. (See Appendix S)
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10.

11.

12.

As arule, body fluids from fatalities should NOT be collected
on-the-scene. The autopsy is the proper time and place for the
collection of body fluids for lab testing.

Ensure you work with EOD to remove pyrotechnic devices and
firearms prior to moving the body. Do not remove flight
equipment from the body before radiographs are taken prior to
the autopsy.

All inquiries by the news media will be handled by the public
affairs officer (PAO) or the senior member of the AMB only.

In remote sites the AMB Flight Surgeon may be the only medical
care available. Ensure that contingency plans are in place for
prevention and treatment of medical condition. The site should
have basic first aid supplies and communications equipment to
coordinate evacuation of injured personnel. Medevac
contingencies should be planned.
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INVESTIGATION TOOLS

The skills and tools needed to investigate were developed to help
gather perishable information. Some of the tools used are discussed
in the earlier sections. Interviews with witnesses and survivors as
well as photographic coverage of the scene are critical in preserving
the data that 0.4433 sp3788d(d suhwFi3d



has repeated the observations several times, or has been
given time to reflect on the events. Witnesses tend to fill in
blanks or voids in their observations after they have had time
to apply logic and reason. They temper their statements in
the hope that the interviewer will accept their observations.

c. Note: Further interviews are always needed to confirm,
clarify and elaborate concerns as the investigation matures.

3.  Where to interview:

a. Preferably at the spot where the witness was at the time of
the mishap to stimulate state dependent memory.

b. Ifnot there, then in a quiet and private place.
4. How to interview:

a. Obtain identifying details: name, rank, position, and
especially telephone number to ensure that follow up can be
made easily.

b. Have survivors and/or witnesses directly involved in the
mishap read and sign the "(Promise of Confidentiality)
Advice to Witness" form (3750.6R Appendix 6A ). Use
3750.6R Appendix 6B "Advice to Witness" form for a
witness not directly involved in the mishap. This form does
not promise confidentiality and may be released under
Freedom of Information Act requests. Do not delay
interviewing if forms are not at hand. Witness interviews
conducted under Appendix 6A are privileged and if
referenced in the SIR are enclosed in SIR package Side B.
Those interviews conducted under Appendix 6B are not
privileged and if referenced in the SIR are enclosed in the
SIR package on Side A.

c. Have a tape recorder for recording the interview. Make sure
it works and has a fresh tape in it ahead of time. Use it
unobtrusively, but tell the witness it will be used. Use an
omnidirectional microphone. Use a separate tape for each
major witness. Note at the beginning of each taped
interview if the interview is privileged or non-privileged and
that the witness / survivor understands the concept of
privilege.
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Allay any discomfort, embarrassment, anxiety or shyness on
the part of the interviewee.

Keep the interviewee’s attention on the subject, not onto you
and especially your official, potentially intimidating role as
an expert and authority figure.

Dress as you expect the witness to be dressed. Your uniform
may not be the most appropriate attire.

Approach the interviewee as an equal; make friendly eye
contact, shake hands, etc.

Never try to assume a position taller than the interviewee.
Limit identifying questions to the minimum needed.
Use first names if possible.

Make sure you will not be interrupted. No phone calls; no
knocks on your door.

Witnesses shall not provide information under oath.
Requesting them to do so is prohibited.

Ideally, interviews should be one-on-one. If you need
someone else, make sure they are out of view of the witness.

Have a model of the aircraft and a whiteboard available.

Have peanuts, coffee, soda, etc., and offer them. Giving
something instills trust and prompts the witness to talk more
freely.

Don't interrupt or lead the testimony.

State your function, the purpose of the interview, who will
hear the information and its confidentiality.

Tell the witness why their input is important to the
investigation.

Beware of jargon and terminology that may confuse or
intimidate.

Do not assist the witness with terminology. The statement
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aa.

bb.

CC.

dd.

€cC.

ff.

gg.

should be in the words and terms the witness understands.

Plan the interview so that it may flow systematically. This
does not mean that a prepared list of questions should be
used, but rather that all areas of concern should be
addressed. (See Appendix I & J)

Observe non-verbal communication.
Tolerate silence.

Avoid writing anything down. This may lead or distract the
witness.

Avoid arguing with the witness concerning moral or legal
responsibility of the crew, Navy, or government. Witnesses
have been known to regard the interview as a medium for
voicing their opinions on operations, noise, and other
activities that annoy them. Attempt to keep the witness
confined to observations related to the mishap.

Use open-ended questions as much as possible. Start with a
narrative prompting question like, "Please, tell me what first
directed your attention to the aircraft and everything from
that point on?"

Do not interrupt this narrative. Sit back and let the witness
talk.

Reward the witness when he signifies his narrative is
complete by expressing appreciation of his time and effort.

Obtaining a second narrative statement immediately
following the first is often informative. Again, no
interruptions.

Consider playing the tape recording back to the witness to
stimulate recall.

After the narratives and tape playback, specific questions
may ensue.

Try to ask questions by repeating the witness’ exact
statement and ending with a question mark.

Questions naturally become more specific as the interview
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hh.

il.

ii.

iil.

iv.

J-

kk.

progresses, but be careful not to get ahead of the
interviewee. The more specific the question becomes the
more likely it is to lead the witness and possibly confound
his testimony.

It may be necessary to give the witness increasing amounts
of information to help evoke details. Recognition memory
always exceeds recall memory and recall may be enhanced if
the proper recognition cues are provided. These cues should
be surrendered grudgingly, little by little from general to
specific information.

Questions should move from the most general (the least
leading) toward the most specific (the most leading). For
example:

General: So, " the helicopter began to spin? " Please
describe that again with as much detail as possible.

Less General: Now, "just as it began to spin," what do
you remember noticing about this portion (pointing along
the tail section of the helicopter model) of the helicopter?

Specific: So, about the moment the helicopter began to
spin, can you remember anything about this area (pointing
to the tail rotor of the model)?

More Specific: Did you notice whether or not the tail
rotor was spinning?

Note: The two general questions are not very leading and
the information revealed by them is more likely to be
accurate. With the specific question the witness may feel
pressure to remember "some-thing", and may report
details he did not observe. The more specific question is
leading and can contaminate the memory of the witness. It
should be avoided or held until the very last.

Near the end of the interview ask the witness to try to think
of anything that he might have missed or would like to add.

The very last question of the interview should be, "What do
you think caused this mishap?" This question, when the
witness is most comfortable with you, and least guarded, can
give clues as to his biases.
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11.

Qualify the witness to establish his credibility as an
observer.

mm. Witness vocation and experience should be documented.

Important points to remember:

a.

Challenging witness integrity is important but do not over
play the "bad guy" role and never end on an antagonistic
note.

Immediately after the interview write down your initial
impressions, thoughts and concerns.

Occasionally some interviews are handled through written
statements. But be aware that many people are limited by
their writing ability. In general, extemporaneous interviews
are better.

Transcribed witness statements do not have to be signed;
sworn statements are not used at all. A statement by a board
member attesting the document to be a true copy is
sufficient.

Consider hypnotic or drug-assisted interviews only if critical
safety-related information cannot be obtained by any other
way and the subject agrees voluntarily. Written permission
must be obtained from CNO (N-88).

The success of the interviewing phase hinges on the abilities of
the investigator to bring together seemingly unrelated
observations and emerge with a reasonable mishap scenario and
possible mishap causal factors. (See Appendixes [ & J)
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Photography

1. General:

a.

b.

o o

—

— ~

°

Reasons for taking photos are to illustrate, record and verify
evidence, especially perishable evidence.

When possible, use an experienced photographer
(photographer’s mate).

Number and identify pictures as they are taken noting,
location or subject in a memorandum book.

Overshoot and under print. Film is cheap.

Use color film for maximum information content.

Consider using a small white-board to write captions on and
insert it into the foreground of the pictures as they are taken.
Initially have 3 contact sheets made: one as the board’s
working copy, one as a file copy and one copy for the JAG
etc. (note: an 8x10 contact sheet can hold up to 30 prints so
shoot only 30 exposures on a 36 roll to keep things simple).
The AMB should own and maintain all negatives and prints.
Always take a flash unit to the site for fill-in flash (but avoid
night photography unless you have auto-focus capability).
PLAT tapes are confidential or secret.

Use known objects in the scene as size references whenever
possible. In overall scenes, the presence of a person may be
sufficient. In close-up photos a hand or a portion of a ruler
may work best.

The first shot of each roll should be of a color scale.
Consider taking photographs of the witness as he/she
demonstrates what was seen (using an aircraft model).
ALWAYS develop photos in a military photo lab.

NEVER send film to civilian photo lab.

Remember, you may shoot hundreds of photos to help
record evidence. Please send only the relevant photographs
that depict aeromedical or physiologic evidence that support
findings in the investigation.

2. Necessary equipment:

oo oW

=

35mm SLR camera.

A 35-110 mm zoom/macro lens works well.

Electronic flash.

Spare batteries.

Film, color print in the 100-200 ASA range (at least 10
rolls).

Photo log.
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g.
h.

Ruler (6-12 inch).
A good quality, mega-pixel resolution, digital camera with
similar capabilities is a good alternative.

Scene coverage (ground):

a.

Show enough of the scene to provide good orientation.
Several pictures may be taken in sequence to provide
panoramic orientation. An overall shot, medium, and close-
up may be required.

If there is a fire associated with the event, pictures taken
during the event are very useful.

Tree / obstacle strikes prior to ground impact.

Bodies, ALSS (multiple views) in position before moving.
Photograph large body part specimens both close-up and in
relation to the majority of the wreckage or mishap scene. Be
sure the numbered tag is showing. (See Appendix S)
Several views of major wreckage and parts.

Detailed views of specific components:

i.  Cockpit.
ii. Switches.
iii. Gauges.

iv. Circuit breakers.

v. Flight controls.

vi. Engine inlet and outlet (use flash).

vii. Fuselage skin showing soot pattern.

viii. Equipment with curious damage.

ix. The most charred or burned area.

x. Ground gouges and impact marks.

xi. From position of each witness to show their perspective.

Scene coverage (aerial):

a.
b.
c.

Overall area (may help with diagramming).

Views from flight path.

Consider reflying the flight path using a video camera (same
time of day with similar weather if possible).

Survivor coverage:

oao o

Multiple views in entire flight equipment.
Close-up views of damage to flight equipment.
Appropriate views of injuries out of equipment.
Close-ups, if helpful.

Views of the survivor reenacting the mishap.
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Autopsy coverage:

a.
b.
c.

o

Crpre o

AFIP will frequently bring a photographer's mate.

AFIP recommends bracketing all exposures.

Total body photographs from all directions prior to
removing flight equipment.

Close-up views of damage to flight equipment and
associated injuries (with and without a ruler).

Close-up views of all exposed skin while in flight equipment
(with and without a ruler).

Total nude-body photographs from all directions.
Close-ups of all wounds, anomalies and other findings.
Other views as indicated.

Photocopies of each exposed radiograph.

Autopsy photographs are to be held by the Flight Surgeon
member only and shared only when they are the subjects of
AMB deliberations.

Autopsy photographs are sensitive and not for routine
distribution.

Autopsy photographs and photos of victims that demonstrate
useful information are mailed only to the Naval Safety
Center, CODE14, Aeromedical Division (See AA and AA
Distribution). Only in the case of AFIP not being directly
involved in the autopsy will AFIP need copies of the
photographs mailed to them along with the autopsy report.

Special Photography

a.

Ultraviolet and Infrared Photography:

i.  Special lighting and narrow wavelength optical filters
(#12 yellow filter) can be of use to show certain features
not visible to the eye.

ii. Consider infrared photography for:

e  Wreckage in heavy foliage.

Wreckage in relatively shallow water.

Identification of ground gouges.

Identification of tree strikes.

Fuel, oil spill patterns.

iii. AFIP often takes aerial color infrared photography
(thereby requiring helicopter support).

iv. This type of photography may require special
processing not available in all military photo labs.

Photo Micrographs:

i.  Ultra close-up pictures of minute portions of debris are
sometimes helpful in establishing the cause of failure
points.
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10.

C.

Stereo Photography:

i.  If three-dimensional depth is important, consider stereo

photography.

Digital Photography basics:

a.

Advantages of Digital photography are:

i.  Much quicker instant review of image.

ii. Can be much cheaper.

iii. More versatile.

Disadvantages of digital photography are:

i. Image quality (image resolution).

ii. Image authenticity and integrity (is the image real and
unmodified).

iii. Image production and storage (how are the images made

visible and how are they stored for later use).

Digital photography for mishap investigation.

a.

b.

Digital images may be utilized as a format for recording
information during the investigation of an aviation mishap.
Utilize a camera with Mega-pixel resolution, zoom/macro
lens and flash.

Frequently back up pictures onto permanent storage media
such as CD-R.

Privilege and Photography.

a.

b.

Most mishap photographs, with the exception of staged
photographs are considered factual and nonprivileged.
Photos of injuries, fatalities and autopsy photos are
considered sensitive information and are not for general
distribution.

Photos within the AA are considered privileged.

The placement of captions and markings on a photograph
may show AMB deliberative process and thus, may make
that photograph privileged.
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Diagrams of Wreckage

1. Diagrams are helpful in many mishap investigations and are
necessary for those without survivors, witnesses, or with
suspected structural failure, in-flight break-up, or with midair
collisions.

2. Depending on the type of mishap, there are three primary ways in
which wreckage way be diagrammed:

a. Polar Diagrams are suited for mishaps in which the primary
velocity vector is vertical, and thus the wreckage scatter
pattern is roughly concentric around the main impact point.
Use the main impact point as the center and trace out, using
a compass and tape measure (or walking wheel) to measure
direction and distances. Use polar graph paper if possible.

b. Tear Drop Diagrams are a variation of polar diagrams and
are most effective if the scatter pattern falls along the main
flight path vector.

c. Grid Diagrams are most effective if the scatter pattern is
widely dispersed. Establish a line along the flight path
vector, and a baseline perpendicular to this line prior to the
first impact point. Trace out from the flight path line,
parallel to the baseline, at 25 to 50 foot intervals.

3.  On diagrams, consider including the following:
Date and time of mishap.

Type aircraft and registration number.
Magnetic north.

Point of initial contact.

Flight path vector.

Safety equipment.

Scale and elevation.

Significant aircraft parts.

Ejection seats.

Crew locations.

Ground fire limit.

Ground markings.

Witness location.

GPS registration of salient points.

i.  Impact point.

ii. Furthest wreckage cast.

iii. Major components.

Prevailing wind velocity and direction at mishap.
Direction of the sun at mishap.

q. Phase of the moon at mishap.
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Degrees moon above the horizon at mishap.
Direction of the moon at mishap.

Direction to nearest airport.

Direction to nearest town.

Direction to nearest landmark.

Direction to nearest navigational aid.

Things to consider:

a.

b.

Enlisting assistance from Sea Bees or public works
surveyors in making diagrams.

Using terrain contour (cross section) diagrams if these might
aid in investigation and evaluation.

Using aerial photography.

Using sketches.

(See Appendix S)
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Wreckage Evaluation, Recovery and Preservation

1.

2.

10.

11.

Safety of the Investigation and recovery team is paramount.

Before evaluating the wreckage site, ensure that fires are out and
ordnance, ejection seats, and CADs are disarmed, removed or
isolated by qualified personnel.

Ensure Site security.

Work with the local Industrial Hygiene specialist to ensure that
potential hazards including biological, respiratory - from fuels,
hydrazine and composite material, and any other potential
hazards are identified.

Ensure personnel entering the mishap site are attired in
appropriate PPE.

The senior member of the AMB normally controls the wreckage
and real evidence unless a Naval Safety Center investigator has

been assigned, in which case the investigator controls wreckage
and real evidence.

The first walk-through should be with your hands in your
pockets. It is reconnaissance.

The wreckage should not be moved or disturbed for at least 24
hours except to protect life, limb, or property, to facilitate
essential military or civil activities, or to protect the wreckage
from loss or further damage.

Photograph with impunity. Film is cheap. (See Photography)

The Naval Safety Center investigator or the maintenance member
of the AMB will direct personnel to obtain perishable samples
(fuel, oil, hydraulic fluid, soil, etc.) early.

Major components (engines, ejection seats, hydraulic
components, etc.) should not be dismantled in the field without
either a Naval Safety Center investigator or a designated
cognizant field activity (CFA) engineer on site directing such
disassembly. To ensure a quality engineering investigation, these
experts are required and normally will not open or remove
components except at the Naval Air Depot (NADEP) where the
proper tools are located, laboratory facilities are available and
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12.

13.

14.

15.

16.

17.

18.

19.

20.

the disassembly can be conducted and recorded accurately.

Utilize the Human Factors Engineering Guide (Appendix X) as a
tool to the investigation of any element(s) of aircraft or personal
gear design, as well as aircrew/passenger-related indicators that
may suggest impairment of performance, error in decision-
making or operation, or other such human-machine interactive
variable.

Record the position of switches and instruments early and always
be suspect of the switch position while analyzing the mishap
evidence. Photographs are adequate for this purpose.

Tag and identify parts prior to moving them.

Make or obtain detailed wreckage diagrams. (See Diagrams of
Wreckage)

Never allow anything to touch the fracture surfaces of broken
parts. Never put broken parts back together again. Preserve the
fracture surfaces unaltered for examination by a failure analyst.

If the wreckage is underwater, photograph or vide tape the scene
before bringing up the remains.

If it is under water, the wreckage should be removed as soon as
possible and anticorrosion measures taken (e.g., spray with fresh
water then coat with light oil).

During aircraft recovery effort where human fragmentation
occurred, a medical representative should be on site to manage
the disposition of human remains that may be located as
wreckage is moved. (See Handling Fatalities without AFIP
Assistance and Appendix S Search and Recovery of Remains)

Examination of the damage, its extent and distribution, at the
crash site may reveal the following evidence:

Angle of impact.

Airspeed at impact.

Attitude at impact.

In-flight fire versus ground fire (see Fire Investigation).
In-flight structural failure.

Aircraft configuration and integrity at impact.

Whether the power plant was developing thrust.

If and when ejection was attempted.
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1.

Phase of flight at impact (e.g., recovery, stall, spin,
inverted).

21. The possible items of evidence that could be determined by the
engineering investigation (El) of the wreckage includes:
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Position of flight controls at impact.

Readings of instruments.

Causes of contamination.

Cause of ejection sequence interruption.
Whether a component was operating at impact.
Electrical sources of ignition of an in-flight fire.
Source of combustion.

Temperature profile.

Identification of illuminated light bulbs at impact.
Trim settings.

Power plant malfunctions.

Thrust at impact (demanded versus actual).
Propeller RPM settings at impact.



The Autopsy

1.

Each fatal mishap should have three "autopsies":
a. Of the man (victim)

b. Of the machine (aircraft)

c. Of the mission

Only the Flight Surgeon participates fully in all three.

The Flight Surgeon plays a critical role in jurisdictional issues.
The Navy has jurisdiction of the victims' bodies when the event
occurs on property that is under exclusive federal jurisdiction
(paragraph 3.b. below). However, most bases have concurrent
jurisdiction. The Flight Surgeon should establish a working
relationship with the local authorities, explore the options, and
preferably reach a formal premishap agreement as to
jurisdictional issues.

Federal Law (10 U.S. Code 1471 (1999)) gives the Armed Forces
Medical Examiner the authority to authorize postmortem
examinations subject to the following considerations:

a. If the jurisdiction is concurrent or exclusively civilian, then
the local coroner or medical examiner will have jurisdiction.
He may:

i. Retain jurisdiction and perform the autopsy. (See
Autopsy Without AFIP and Appendix Y)

ii. Retain jurisdiction and request that a representative of the
Armed Forces Medical Examiner (AFME) perform the
autopsy under his jurisdiction.

iii. Release jurisdiction to the Navy, thereby making
jurisdiction essentially federal paragraph 3.b. below), in
which case the AFME will authorize the autopsy.

iv.  Retain jurisdiction but not perform an autopsy. In this
case, the AFME can authorize an autopsy after the body is
released. While the authority of the AFME is subject to
the exercise of primary jurisdiction by the state or local
government, it is not limited in those cases where the
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investigation is incomplete (i.e.-no autopsy was
performed by the local coroner or medical examiner).

b. For exclusively federal jurisdiction, the AFME has the
authority to order the autopsy. The CO may alternatively
sign the authorization form (SF 523), but this will seldom be
necessary.

The Office of the Armed Forces Medical Examiner (OAFME) at
the Armed Forces Institute of Pathology (AFIP) will, whenever
possible, conduct the autopsies on military aircraft mishap
fatalities. Requests for their assistance are formally made by the
appointing authority to the controlling custodian. However,
when such a request is obviously forthcoming, it helps if the
Flight Surgeon calls the AFIP Armed Forces Medical Examiner
and the Naval Safety Center Aeromedical Division as soon as
possible so they can "grease the skids." AFIP will not launch a
team until they are confident the team will have access to the
bodies (determine jurisdiction).

Office of the Armed Forces Medical Examiner Phone Numbers
Commercial (800) 944-7912
(301) 319-0000

DSN 285-0000
FAX (301) 310-0635

The AFIP representative acts as the direct representative of the
CNO and controls medical evidence. In an effort to correlate
injury patterns and aircraft surfaces and damage, the AFIP will
visit the mishap site and inspect the wreckage (they often need
helicopter support - help coordinate this). The AFIP is entitled to
privileged information.

Prior to departing from the area, the team will debrief the AMB
or sometimes just the Flight Surgeon. They will initially provide
a preliminary autopsy report that lists the major injuries and
gives a cause of death. When all medical evidence is gathered
and analyzed (typically after 2-4 weeks), two reports will be sent
to the AMB: a non-privileged autopsy protocol report which
describes the injuries in detail, and a privileged consult report
("blue report") that speculates on the causes of the injuries and
death. This report typically covers the following areas of
concern:

a. Survivability.
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10.

11.

b. Injury analysis.

c. Preexisting disease.

d. Toxicology analysis.

e. Psychophysiological factors.

f.  Personal and life support equipment.
g. Restraint and egress systems.

On occasion a local pathologist, either civilian or military, will
conduct the autopsies (with advice from the AFIP either directly
by telephone or through the Flight Surgeon). (See Fatalities
Without AFIP) The Flight Surgeon should assist the pathologist
in the autopsies and be prepared to lead the inquiry along
appropriate lines to obtain the required acromedical information.

Under no circumstances should the Flight Surgeon conduct an
autopsy without the benefit of an on-scene pathologist. (See
Fatalities Without AFIP)

Resist pressure to release remains before a site search is
complete. (See Appendix S, Search and Recovery of Remains)

If body parts are found late in the investigation (after the autopsy
or funeral) the Flight Surgeon should take possession of them
and call the AFIP to determine if they are of use in the
investigation. If they are, the AFIP will direct their shipment or
disposition. If they are not, it is the Flight Surgeon’s
responsibility to contact the Navy's Decedent Affairs Office and
work with them to arrange disposition. (See Decedent Affairs)

The objectives of the autopsy of aircraft mishap victims can be
summarized in a series of questions:

a. Who died?
b. What was the cause of death?
c.  What was the manner of death?

d.  What was the nature and sequence of traumatic events?
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12.

e. What specific interactions between victim and aircraft
structures or components resulted in fatal injuries?

f. If the victim(s) survived the decelerative forces of the
crash, why did they fail to escape from the lethal
postcrash environment?

g.  When in-flight egress systems are available, why did the
victims fail to escape?

h. To what feature of the mishap or of the aircraft can the
escape of the survivors be attributed?

i.  What role, if any, did the victim(s) play in causing the
crash?

i.  Who was flying the aircraft?
ii. Was the pilot incapacitated?

iii. Were there physiological or medical cause factors
in the mishap?

j- Would any modification of the aircraft or of its
equipment have improved the chances of survival of
those killed, or reduced the severity of injury to the
survivors?

k. Would the incorporation of such a modification have
any detrimental effects?

The first three questions are addressed during the course of every
medicolegal autopsy since the answers are required for issuance
of a death certificate. The remaining questions define the basic
subject area of aviation pathology.

A distinction is made between the Cause of Death and Manner of
Death:

a. Cause of death: that disease, injury, or injuries that
resulted in the death.

b. Manner of death: the circumstances under which the
death occurred. These are categorized as:
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i. Homicide.
ii.  Suicide.
iii.  Accidental.
iv. Natural.

v. In special cases, undetermined

13. Criteria for identification of remains:

Positive (Scientific): Presumptive:
e Fingerprints e Visual
e Footprints e  Personal effects
e Dental comparison e Scars
e DNA e Tattoos
e  X-ray comparison e  Flight manifest
Identification should be based on at least one, and
preferably two, positive (Scientific) methods as
delineated above.

14. Following the autopsy, the prompt release of the remains for

preparation and shipment is of major importance. However,
resist pressure to release remains identified by less than optimal
(presumptive) means.

Death Certificates

1.

Death Certificates for fatalities that occur in areas of civilian
jurisdiction are typically signed by the local coroner or medical
examiner even if the investigation of the death has been turned
over to the military. Military investigators will pass pertinent
information to the local medical examiner to assist with
completion of the death certificate.

If the fatality occurs in an area of military jurisdiction a
physician from the local MTF or AFIP representative will sign
the death certificate.

The death certificate cannot be signed until positive identification
of the victim has been completed. While this seems simple
enough, the command, or their seniors, may exert pressure on the
investigating team to make a declaration of death based on the
“reasonable man theory,” i.e. “We are only missing one plane,”
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“We saw him get into the cockpit,” etc. Respectfully resist such
attempts. ID can usually be made within a week, even in cases
of total body fragmentation or commingled remains.

Decedent Affairs

1.

In the unfortunate event of a fatality, the Flight Surgeon’s
responsibilities extend beyond identification and recovery of
remains. Once the recovery phase is over, disposition of the
remains commences. Just as in the hospital, discharge planning
begins at admission. Contacting the proper agencies early in the
investigation will save you innumerable headaches later.

The Navy's Decedent Affairs office is responsible for managing
arrangements following the death of a Service member. The
Decedent Affairs phone number is: (800) 876-1131

The Navy Decedent Affairs Office in Great Lakes, IL can assist

the command in the following areas:

a. Securing a funeral home near the crash site to assist with
preparation of the remains.

b. Arranging for re-association of any unused tissue samples
from AFIP.

c. Coordinating transportation of the remains from the medical
examiner’s (ME) office to the local funeral home.

d. Coordinating transportation of the prepared remains from the
local funeral home to the funeral home selected by the
Primary Next of Kin (PNOK), if necessary.

i.  The remains are accompanied by an escort, which the
mishap squadron should provide.

Decedent affairs will also put you in contact with the Casualty

Affairs Office [(901) 874-4299/4300, fax (901) 874-6654].
They will request the command fax a death certificate(s) to them.
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Handling Fatalities without AFIP Assistance

1.

It is unlikely but possible that a mishap with fatalities will not
have the benefit of on-scene AFIP assistance. However, the
AFIP reviews all military aircraft mishaps, even when an onsite
investigation team is not dispatched. The following is a guide for
the Flight Surgeon to use in coordination with civilian local
medical examiners (and AFIP by phone if possible) to collect as
much useful data as possible to send to AFIP.

Recovery of Remains: In the absence of the AFIP, the Flight
Surgeon in conjunction with the local coroner is responsible for
recovery and disposition of remains. An in-depth discussion of
this topic is available in (Appendix S Search and Recovery).
Remember if AFIP is not on scene, they are available by phone
for consultation. Remember that during pre-mishap planning an
MOU with local authorities will facilitate recovery and
investigation. (See Appendix Y)

Autopsy: It is imperative in military aircraft accidents, that an
autopsy be performed on each of the fatally injured
crewmembers. Should the local medical examiner or coroner
elect not to perform an autopsy, inform the AFIP of this fact at
once so that they can assist in negotiations with the local
authorities. If the local pathologist performs the autopsy, the
Flight Surgeon should be present. It is in this circumstance that
the Flight Surgeon functions as the eyes and ears of the aviation
pathologist, garnering the pertinent information, which will allow
the later reconstruction and interpretation of injury patterns. The
section on injury analysis below lists the types of injuries that
should be sought.

Radiology: Radiologic examination of remains is essential to a
complete evaluation of an aircraft crash fatality. Therefore, total
body x-rays should be performed on each case. Initial x-rays
should be taken with the body “as is”, prior to removal of flight
gear. This will allow for identification of personal effects that
may have been missed on initial examination, or the location of
any potential hazards (explosives, etc) prior to excessive
handling of the body. Should any injured areas be incompletely
visualized, then radiographs of these areas can be performed after
the clothing and flight gear have been removed.

Autopsy Safety: It should be self-evident that universal
precautions with respect to biohazards be followed at all times
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when handling bodies. However, it is also important to
remember that the flight gear may contain items, which present
significant hazards to autopsy personnel. Pencil flares can
produce serious injury. More importantly, any firearms carried
by the aircrew should be identified. Should these items have
been exposed to fire, their explosive characteristics may have
altered and handling may be extremely dangerous. It is often
helpful to have an EOD specialist present during examination of
flight gear.

Toxicology: Prompt collection of body tissues and fluids for
toxicologic and other examinations is essential so that they may
be protected from contamination and physical and chemical
change. However, as a rule, these specimens should not be
collected on-scene. NO ONE, under any circumstances, should
attempt collection of body fluids by needle puncture if an
autopsy is to be performed. Such attempts may result in
contaminated and uninterpretable specimens. Before collecting
the specimens, the investigator must ensure that the bodies, or
fragments thereof, are properly identified, especially if more than
one fatality is involved. If no fluids or organs can be recovered,
several hundred grams each of muscle, fat, and red bone marrow
can be submitted. In severe crush injuries, and even in some
cases of fragmentation of the body, the gallbladder will often
remain intact permitting bile collection. Remember that even in
the most severely fragmented cases, valuable information often
can be obtained from only a few milligrams of blood or tissue. If
in doubt, submit as much tissue as practi